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A nmitrsa prndnntion of paper 
The present bwenlion relates to a procese tor the production of paper and more 
particularty to a proceee VKhieh compifeea adding to papermaking etock a branched acivi- 
amMe-tased polymer and an alumfnium^ntaining eilica sol. 
S It is known in the papwmaWng ait to use drajnaga and retention aids. Such 

addfttves are introduced into the paponnaking stock in older to facilitate drainaae and/or to 
increase adsorpfon of fine particles and additives onto the cefcjiostc fibres so that they are 
ratalned with the fibres. Hereby the productivity in the papermaWng process can be 
considerably Increased and the use of drainage and retention aids thus offers substantial 

10 eoonomie benefits. 

Another Important characteristic of the papermaking process Is the formation of the 
paper sheet produced. Formation is datennlned »»y the variance in light tiansmlssten within a 
peper sheet, and a low variance indeates a good formation. The formation is afftected by 
severs! faotera. for example the manner in which the fibres are distributed, arranged and 
tS mixed within the paper sheet. Good formatton is thus aimed at in Ihe papermaking process in 
order to optimize the optical properiiee of the paper produced. 

8maB dosages of drainage and retentlwi aids are generally beneficial to formation. 
However, even moderate dosages of drainage and retention aids may have an adverse 
eflM on formation. As letention Inoreases to a high level, the fbrmelten parameter may 
20 decline abnjpOy from good formaUon to poor fOmwMon. Poor fonnatton give risa to detedo- 
rated paper quality and prtntablltty. Increased roughness of th« paper surtsee is a further 
effect of poor fOnnatlon whWi can have a negaiive impact on subsequent surface treatment 
such as eoatlng. In adtftlon, the problema of poor fonnation and hence deteriorated optical 
pioperties and printabillly may not be overcome by coating the paper since the result 
25 normally. wiU not be as good ss that obtained with paper produced under conditions resulting 
ingoodfbrmation. 

U.S. Pat. Nos. 4,980.025 and 5,368.833 and European Pat. No. eseSTS disclose 
the use of eationie aeiylamkl84»ased polymere and alumlnhim^ntainlng suiea sole as stock 
additives m paparmaklng. These systems ere among the most eIRcient drainage and 

30 relenttonaidsnewinuse. 

According to *ie pfosent invention it has been found that a coml^nation of 
tieneficial effects in temw of improved fonnation and ven^ high drainage and retention 
peifermanoe can be obtained when alumlnlum-containlng silica sols are used in conjunction 
with branched acrylamWe^iased polymere as stock additives in papermaWng. More specHI- 

35 caily . the present Invention relates to a prooess fbr the prtxluc«on of paper from a suspension 
of oenukwe-eentalning fibres, and opttonai fillers, whteh comprises adding to the auapension 
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a water-fiolubJe cationic or amphoteric branched acrylamlde-based polymer and an anionic 
aluminlunn-containtng silica sol, forming and drBimng the $uspensiQn go a wire. The invention 
thus relates to a process as further defined in the claims. 

In comparison with prooessos employing the seme type of aluminium-containing 
5 sHIca sol but using A in combination with linear acrylamlde-baeed polymers, the process of 
the present invention renders poeslbte production of a paper with improved fonnatton at 
corresponding dosages of additives and improved fbnmrtion at corresponding levels of 
retention, whereby the quality of the paper web or sheet produced can be improved while 
retaining the high retention perfonnanoo. 
10 \Ateier-saluble, catlonic and amphoteric, branched acryiamide-based polymers 

which can be used according to the invention are known in the ail, for example from 
European patent application No. 374458 which la hereby Incorporated herein by reference. 
The pdymeis can be prepared from monomers which are conventionai in the proparalian of 
ampholertc and catlonio aorylamlde*based polymers In combination with at least one 
15 brancWng agent 

Examples of cenventionally-used monomers for preparing eationlc and amphoteric 
acryiamide^msed polymers include acrylamide and derivatives thereof in combination with at 
ieast one ethytenlcally unsaturated cationic monomer and combinations of ethylenicaHy 
unsaturated catlonic and anionic monomers, respectively* and optional non-bnic monomers. 
20 Examples of suitable cationic monomers include diailyldimethytammonium chiortde, acryloxy- 
ethyttrimethylammonium chloride and catlonio monomers based en (meth)aorylate8 and 
(niteth)acrylamides of N.N-dialkylaminoahyl compounds, e.g. quaternaries md satts thareof. 

The branching agent make it posaibie to impart a branched etnjcture to the 
acrylamlde-based polymer e.g. by co-polymerization of a monomer mixture Including a 
25 monomeric branching agent containing ethyleni^Hy unsaturated t>ond(5) and/or by reaction 
between other types of reactive group(8) present in a t>ranching agent with reactive group(8) 
present in the acrylamide-based polymer during or aftar polymenzatlon. Examples of suttatM 
branching agents include compounds having at least tHO, and preferably two. ethylenically 
unsaturated bonds; compounds having at least one ethylenically unsaturated bond and at 
30 least one reactive group: and compounds having at least two readh/e groups. Examples of 
suitable reactive groups include epoxides, aldehydes, and hydroxyi groups. It is preferred 
that the branching agent is dtfuncHonal, i.e., that there are two groups of the type ethylmi- 
cally unsaturated bond end/or reactive group present in the branching agent. Preferably the 
acrylamide-kiased polymer contains, in polymertteo form, at least one ethylenically unsatu- 
35 rated monomer functioning as a branching agent, a/Kl more preferably the branching agent 
has two ethylenically unsaturated bonds. 
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Examples of swtaUe monomeric branoWng agents containing tm ethytenJcally 
unsaturated bonds include allcylene bJ8(meth)acry1amlde8. e-g. methylene bisaorylamide and 
methylene btemethaciylaniide. diaciyiatet and dHnathaciylalea of fnono-. dl- and 
polyethylene glycols, ally!' and vinyi-funellonal (meth)aetylala8 and (math)aciy1amlde8. e.O. 
8 N-methyl allylaeryiamide and N^nyf aoytamlde. and dMnyl compounds. e.g. divlnyl ban- 
ran*. Bcamplea of auitaWe monomelic branching agents containing one ethylenicaily unsatu- 
rated bond and one reactivB group include glyddyl acrylate, methylol aerylamide and 
acrolein. Examples of branching agents containing two reactive groups indude glyoxal, 
diepoxy compounds and epichlorohydrin. 
10 The acrylamide-lMsed polymer usuaHy haa a branching agent content of at least 4 

molar parte par miiuon, based on the initial monomer content used in the polymertiailon. 
Suitably the content is at least 6 and preferably at leasi 20 molar parts per million, baaed on 
the WBal monomer content The upper Bmit in respect of the branching agent content Is 
suitably 200 and prefarbly 100 molar parta per million, based on the initial monomer content. 
15 The polyacrylamlde used in the process preferably has a cationic charge. Suitable 

cationic polyacrylamides have a cationicity of from 2 to 45 motB%. i.e.. polymers prepared 
from 2 to AS mo!e% of monomer* wWch are oafionic or rendered cationic during or after 
polymartzation. Preferably, the cationicity is from 5 to 35 mote%. 

The moiaoular weight of the aoylamlde^Jased polymer is auiUbly above 600,000. 
20 prefarably above 3.000.000. The upper Umit is usually 30.000,000 and suitably 25,000.000. 

The amount of aoyiamlda^Maed polymer added to the atoek is usually at least o.oi 
kgftonne and the upper limit ia usually 30 kgrtonne, calculated as dry polymer on dry fibres 
and optional fdleis. The amount is suitably from 0.02 to 15 and preferably from 0.05 to 5 
kg/tonne. 

25 Aqueous aluminium-containing sifica sols that can be used aeconfins to 0ie present 

invemkm are known in the art. Prsfbrably the sol contains anionio ataminkim-modified aiBca 
paitiGlea, l.e. paitHslea based en 9SOt or sifieie aeM containing aluminium. It is further 
pretened that the paitides are ooDoidal. i.e. in the eoHoidal range of particle si». The 
partKles suitably teve an ararage stee of leas than about 20 nm and preferably an average 
30 size vrttWn the range of from about 1 to 10 nm- As conventional in eiliea ehemistiy. the size 
refers to the average size of the primary paitkies. which may be aggregated or non- 
aggregated. Examples of sidtable aluminium-containing sIBca sola Include these dlscteaed In 
U.S. Pat. N08. 4.92T.4©B, 4,061,825, 4,990,026. 5.178.801. 6.368.883. 5.470.435, and 
6.543.014. and European Pat. Na 686872, which aie an ineorporatad herein by reference. 
35 The partidea preaem m the aoi should suitably have a spaeifie auifaca area of at 

least SO m'/g. The speoitle aurfeoa area oan be measured by means of titration with NaOH In 
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known manner, e.g. as described by Seer? in Analytical Chemistry 2a(1956):12, 1681-1983 
and in U.S. Pat. No. 5.176.891. The given area thus represents the average specific surface 
area of the partides. Suttabty, the specific surface area rs at least 423 mVg, pnsferably within 
the range cvf from 450 to 1700 m'/g and most ^eferably from 7S0 to 1000 mVg. 

S Preferred aluminium-containing silica aote aeeording to the invention include sols 

oontaining partietos of oolloklal aluminKon-modified sflioa and prefbrabty such sWca paittales 
vifhich are aurfac^modlfied with aluminium. These partidee are auHably modified with 
aluminium to a degree of from 2 to 25%, preferably firom 3 to 20%, and hereby is meant the 
part of aluminium atoms which have replaced silicon atoms in the surface of the partlctes. 

10 The degree of aluminium-modification Is given in % and is calculated on the basis of 8 sllanol 
groups per nm^, as described by Her, R.K. in Journal of Coiloida) and Interface Science. 
eS<l97e):1,2S-34. 

According to a preferred embodiment of the invention, the aluminium-oontaining 
aUica sol has an S-value in the range of from B to 45%, suttably from to to 40% and pre* 

15 ferabiy from 15 to 35%. The 8-vaiue of a soi con^esponds to the degree of aggregate or 
microgel fbmtation and a tower S-value is indicatative of a greater part of microgel. it la thus 
preferred that the soi used in the present process has a comparatively high content of micro- 
gel. It is assumed that the microgel, the aggregates, to a substantial extent is present in the 
tbrni of two- or three-dimensional structunss of aggregated primary partides. The S*value can 

20 be measured and calculated as described by R.K, iter and R.L Oatten in J. Phys. Chem. 
60(1956), 955^57. Thus, in aoconianoe with a partlcuiarly preferred embodiment of the 
invention, the sol used hae an $-value In the range of from 8 to 45% and contains silica 
particles having a specific surfto area In the range of from 750 to 1000 w?ig which are 
surface-modified with aluminium to a degree of horn 2 to 25% substitution of silicon atoms. 

25 Sots of this type are disclosed in U.S. PaL No< 5,368*833. 

According to another preferred embodiment of the invention, the sol used contains 
colloidal aluminium-modified sitiea vm a high specific surface area^ at least looo mVg and 
suitably in the range of Irom 1000 to 1700 nflg. In the an, alumtnium-containkig silicas of thia 
type are aleo refened to as polyaluminoeilicate or polyaluminoeiiicate microgel, which are 

30 both enoompaaaed by the temn aluminium-modified silica used herein. 

The amount of atuminium-contabiing silica sol added to the suspension is usually at 
least 0.01 kg/tonne, often at least 0.05 kg/lonne, and the upper limit suitably is 5 kg/tonne, 
calcined as SlOa on dry fibres and optional fillers. The amount is preferably in the range of 
from 0.1 to 2 l(gytonne. 

35 Afioonjjng to the invention it Is prefeired to add the acryiamlde-baaed potymer to the 

stock before the aluminium-containing silica eol, even if the opposite ofder of addition may be 
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useful. It is further preferred to add the first component e.g. the polymer, before a shear 
stage* which can be selected for example from pumping, mWng, cleaning, etc. and to add 
the second component, e.g, the sol, after said shear stage. The present prooess further 
encompassea split additions, e.g. using at least two positions for adding the polynrter and/or 
5 at least two positions for adding the alummium-contalning silica sol, preferatsly with a shear 
atage between each addition. The pH of the stock can bo in the range from about 3 to about 
10. The pH Is suitably above 3.6 and preferably in the range of f^om 4 to 9. 

In addition to the improvements observed in tenns of fbrmation, it has been found 
that improved eWng can be obtained when using a sizing agent In conjunction with the addi- 
10 tfves according to the invention over additives comprising non^branched acrylamide-baeed 
polymers. Hereby lower levels of sizing agent can be used to give the same sttlng response 
as comparBd to prior art prooeaaee and the present method thus offers further economic 
benefits. The sizing agent can be derived from natural sources, e.g. rosln-based siting 
agents, and from synthetic sources, e.g. celMos^eaclive sizing agents such as ketene 
15 dimers and aold anhydrides, or any combination thereof. The use of such sizing agents are 
weU-known in the art. Examples of suitable rosin-based siting agents, ketene dimerB and 
acid anhydrides are disclosed in U.S. Pat. No. 4.522,68S, which ts incorporated herdn by 
reference. In the present process, It Is preferred to use cellulose-reacUve sizing agents such 
as all<y) teteno dimers and alkenyl succinic anhydrides, most prelterabty alkyl tetene dimera. 
20 When using a sizing agent In the process, the amount added to the suspension can 

be within the range of from 0.01 to S.0% by weight and preferably from 0.Q2 to 1.0% by 
weight, celeUlatad as dry on dry fibres and optional fUlers. where the dosage mainly depen- 
dent on the quality of the pulp, the sizing agent used and the level of slxing desired. The 
fiiz^g agents are used in the form of aqueous dispersions containing at least one dispersing 
25 agent selected from anionic, nonlonic, amphoteric and cationic dispersing agents. It is pre- 
ferred that the aqueous dispersion is anionic or cationic. When being used in the process, the 
sizing agent. acrytamideHMSed polymer and aluminlum-ooniainlng aiHca sol can ba aodad to 
the etocK in arbitrary order. 

Aooor^ng to a prefenvd embodiment of the invention, use is made of at least one 
30 additionai organic polymerwhich can be derived from natural or synthetic sources. Examples 
of suitable naturally derived polymers include starches and guar gums, e.g. cationic and 
amphoteric atan:hes and cationic and amphoteric guar gums. Examplea of suitable synthetic 
polymera include »iy polymer acting as an anionic trash catcher (ATC). ATC's are Known in 
the art as neutral Wng and/or fixaten agents for detrimental anionic substances pnssent in the 
35 stodc Hereby ATCa can enhance the efficiency of the components used in the process^ 
Suitable ATC's include cationic organic polyelectrolytea, especially low molecular weight, 
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highly oharged, catlonlo organic potymers such as poiyamines, pclyelhyidne imines^ homo- 
and copolymers based on diaOyldimethyl ammonium chloride, (mqth) acryiamMes and <meth) 
acrylates. Evan if an arbitrary order of addition can be used. H Is preferred to add such addi- 
tional polymers to the stock prior to the branched acrylamide-based polymer. 
5 According to another preterred embodiment of the invention, the process further 

comprises adding to the stock an alunfiinium compound. As is known in the art when using 
cationtc or amphoierie poiymera In combination wiAh aluminiunv«ontaining silica sols as 
retention and drainage akis, further improvements of their eftact can be obtained by 
introducing an ahimlnkim compound into the stodc. Examples of suable aluminium 
10 compounds for this purpose include alum, alumlnates, alumlnkjm chloride, atuminium nitrate 
and polyaiumlnium compounds, such as polyaSumintum cNorides, polyalumlnlum sulr^iates, 
polyalumrnium compounds contalnffig both chloride and sulphate ions, poiyaiunvnlum 
silicate-sulphates, and mixtures thereof. The polyaluminium compounds may also contain 
other anions thar) chtorlde ions, for exsmpie anions f^em sulfurie add, phosphoric add, 
15 organk: adds such as citrlo add and oxalic add. 

When using an aluminium compound in the process, the amount added to the 
suspension is dependent on the ^pe of aluminium compound used and on other effects 
ctesired from it. It is for instance well-known in the art to utilize aluminium compounds as 
predpitants fbr rosln-based sizing agents, and polyaluminium compounds can aiso be used 
20 as ATC'fi. The amount should suitably ba at least 0.001 kg/tonne, cakxilated as AI2O3 on diy 
fibres and opttonal fillers. Suitably, the amount is in the range of from 0.01 to 1 kg/tonne, pre- 
ferably m the range fecm 0.05 to 0*5 kgAonne. 

Further additives wMch m conventional in papermaking can of course be used in 
comlxnation with the sdditiveB according to the invention, such as for examrrie dry strength 
25 agents, wet strength agents, optical brightening agents, dyes, etc The cellutosic suspension, 
or stock, can also contain mineral fillers of eonventksnal types such as. fbr example, kaolin, 
dilna day, titanium dioxide, gypsum, talc and natural and synthetic caitium caibonates such 
as chalK« ground marble and predf;rttBted csldum cartx>nste. 

The prooesa according to the Invention is used for the production of paper. The tenn 
3D paper as used herein of course include not only paper and the production thereof, but also 
other sheet or web<4ike produ^s^ sueh as for example boend and peperboard, and the pro- 
dudton thereof. 

The process according to the Inventksn can be used in the production of paper from 
different types of suspensions of cellulose-containing fibres and the suspensions should suit. 
35 ably contain at least 25% by weight and preferably at least S0% by weight of such fIbrBs. 
t>aaed on dry substance. The suspensions can be based on fibres flrom chemical pulp sud) 
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as sulphate, sulphite and organwolv pulps, mechanical pulp such Mthennomechanleal pulp, 
ehamo-thermomechanical pulp, reflner pulp and groundwood pulp, from both hardwood and 
softwood, and can also be based on recycled fibres, optionally ffom de-inked pulps, and 
mbdures thereof. 

B The invention Is lUrther Htustiated in the fbHowing Examples wWch, however, are not 

intended to limit the same. Parts and % relate tt parts by weight and % by weight respec- 
tively, unless othenwlse stated. 
Example 1 

The proceaa according to the invention was evsluated In tem» of fonnation wWch 
10 was measured and ealcul^ed in accoidance with the method described by 8. Fresilch and K. 
Andereson in Svensk Papperetklnlna/Nordisk Cdluiesa, 3(1 MS), 2B-30 using a fibre optic 
sensor conneGted to a computor. In the method, the sas. shape end density (porosity) of the 
floes fOnred in the stock are ansiyzad and a Hoe Index la caloilatsd. The floe index 
oorresponda to the fomiatkm of the paper produced and a lower floe Index Indicates a better 
15 fomiatlon and improved paper quality, and vice vecsa. 

H\9 stock used was baaed on 60:40 bleached birch/pine sulphate to which 0.3 g/l of 
NajSOvlOHjO was added. Stock conactency was 0.5% and pH 7.0. In the teats, use waa 
made of vanous linear and branched cationic acrytamide-based polymeie, all of which had a 
cMienieity of 10 moJa%, in eonjundlon with a sol of alumlnlunHtiodffied sffica of the type dia- 
20 dosed in U.S. Pat No. 9.368.833 whtah had an S-vaiue of rtoui 25% and contained aiHee 
particles with a specific surface area of about 900 m*/9 which were sunaoe^nodifled with 
aluminium to a degree of 5%. In the tests according to the invention, use was made of a cat- 
ionio branched polyaciylamide containing in polymerized form a monomer branching agmt 
being methylene bisaciylamide. The content of branching agent was 50 molar parts per 
25 miBlon, based on initial monomer content, and this polymer Is hereinafter referrad to as PAM 
SO. In a comparative test, use was made of a conventional cationic Dnear potyecrylamWe 
cempnsing no monomer eoBng *» a brandhing agent This polymer la hereinafter referred to 
as PAM 0. 

Additions of chemicals were made to a baffled Jar at a constant stlntng speed. The 
30 sensor, CWF. avaliable from Chemtronlcs, Sweden, was immersed In the jar and the stock 
was allowed to pass through the sensor at a constant flow rate while the floe Index was mear 
aured and calculated. The teste were conducted as fbitows: i> adding acrylamide-beaed 
polymer to the stock followed by stining ftor 30 seconds, li) adding ahimlnlum-modHied ailiea 
sol to the stock foltowed by stining fOr 15 seconds wWIe measuring and calculating the floe 
as index. The calculated floe index is ttie everage value obtained from 2 to tO aeeonds following 
the Boi additton. The results of the tests are set forth h Table I btfow. 
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Test 


So] dosage 


PAM-0 dosage 


no. 


(kgAonne) 


(kg/tonna) 




0.5S 




2 


0.S5 


0.35 


3 


0.S5 


0.6 


4 


0^ 


0.7 


S 


O.SS 


0.9 


e 


0.55 


1.05 


7 


0.65 




a 


0.55 




9 


0.55 




10 


0.55 




11 


Q.SS 




12 


0.55 




13 


0.55 




14 


O.SS 





PAM-50 dosage 
(kg/tonne) 
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Roc index 



10 



15 



20 



25 



30 





SOS 




60S 




Teo 




935 




1305 




1465 




1625 


0.2 


430 


0.35 


435 


0.5 


615 


0.7 


875 


0.9 


915 


1.05 


1030 


1.2 


1080 



As m evident from the table, the process according to the present invention using a 
t>ranchad polyacrylamide resulted in a substantially lower floo index, thereby indtceting better 
fonnation and improved paper quaBty, as compared to the comparative process using a 
linear pdyacryiamide. 
Bxampte^ 

Retention properties of the procesaes of example 1 were evaluated by means of a 
Britt Dynamic Jar at 1000 rpm, whidi is the conventional test method tar retenUon in the 
paper Industry. Ihe same types of stock, polyacrylamldes, alumNum-modified siUcd sol and 
dosages as used in example 1 were used in these tests. Using the order of addition as 
defined above, the stock was drained IS seconds fUlowing the sol ad^ion for measuring the 
natenttori. The retention rasdts obtained In the testa and Ihe floe index values of example 1 
WM9 recorded by maarts of a compuior, the data were plotted as floe index (y) against 
retention (x) and a ourw ww adapted to the data poims; y«16.ex^^' and eonneletlon 
for the process according to the Invention; ysia,4x^'^ and R'^CM for the comparative 
process. The relations between retentton and tbrmation are lijrther evident from table II. 
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Retention Ftoc index 

PAiyW FAM-50 

-55 460 «o 
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40 
50 
60 
70 
80 



621 

783 W2 
947 812 

1112 9*0 
1277 1087 
1 0 Lower floe index values indicating better lomiatten and improved paper quaiHy wars 

obtained with the process according to the invention over the oomparrtlve praeen at eoire- 
spendmg retention kevais. 

The ailing efBdancy of the preceaa aoeerdlno to the mventten was evaluated in th» 
1 S test. Paper eheate were prepared from the eame stock as used in example 1 according to the 
Standard method 8CAN-C23X for laboratory scale. In addition to the additives used in 
example 1. use was made of a eatlonic branched polyacrylamide havins a cationicily of 10% 
containing in peiymerizad lonn methytene ttsacrylanHde. the content of which was 25 molar 
parts per miBion. based on Initiai monomer content. This polymer is hereinaflar referred to at 
20 PAM 25. The sizing agent ua«» was a ortlonte dispersion Of alM Ketone dlmer. 

TTw order of addWon were as iWiows: i) adding acrylBmlde.besed polymer to the 
Btoek fWloiwed by atlning for 90 seconds, il) addb«g kalene dhner to the etock fbHowed by 
sMrrlng fbr 16 seconds, iil) sdding aluminium-modified siBce sol to the stock foUawed by 
sttrring for 16 seconds, and iv) draining the slock to forni paper. The dosages were as 
26 follov^i: 0.3 kg of polyawyiamide per tonne of dry stock. 0.8 kg of ketena dimer per tonne of 

dry stock, and 0.5 kg of siiica^jased sd. calculated as SiOj per tonne of dry slock. 

The Sizing aniclency was ovBlueted by means or the M«rouiw «t» Tort <HST) wM^ 

test solutton no. 2 (i% fbnnte add) to 85% ledteetenos. The process aceerding to the Inven. 
«on using the branched polyaerylamklea PAM 25 and PAM 80 resulted in H8T values b«ng 
30 80% and 90% Woner. respecHyely. as oompered to the K8T value obtained with the compa. 
rabve preoess using the llnoer polyeerylamWe. 
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1 . A proe6$6 for th9 pmduction of paper from a suspension of celiubae containing 
fibres, and optional fillers, whmin an acryiamtde^ed polymer and an anionic ahiminium- 
oontainlng sUica «oi are added to the euspenaten and the auapenaion is fomied and drained 

5 on a wire, Gifiaraoterised In that the acrylamida-basad polymer is a water-aoluble, 
oationio or amphoteric, imnehed acrylamidd-basad polymer. 

2. A prooess according to daim 1, oharaoterised in that the aorylamide* 
tMsed polymer oonkans a dKUncbonal Iscanching agent 

3. A process aoeording to claim 1 or2, characterised In that the acryiamldB- 
10 based poiymer contains in polymerized fonn a branching agent selected from alt^ylene 

bis(meth)acryiamtdes. di(meth)seiyiates of mono-. dU and polyethylene glyeols, allyU and 
vinyUfunctlonal (meth)acrylatas and (meth) acryiamides, or dhrinyl compounds. 

4* A prooess according to daim 1, 2or 3, characterised in that the aoryi- 
amide-based polymer has a branching agent content of from S to 100 molar parts per miliion. 
1 5 based on millai monomer content. 

5. A process according to any one of the preceding claims, oharaoteriaed in 
that the aerylamid&^ba&ed polymer has a molecular weight of at laast 3,000,000. 

6< A process acoording to any one of the preceding claims, characterised in 
that the aciylamide-based polymer is a cationic polymer. 
20 7. A pracessacfiordlng to any of the preceding claims, oharaoterised inthat 

the acrylamide-basad polymer and a sc^ containing ariionic aluminium^nodHied silica 
particles having an average size v^n the range of from about 1 to about 10 nm are added 
to the suspension. 

8. A process according to claim 1or7,characterised In that the eoi contains 
25 particles having a specific surface area of at least 425 m^/g. 

9. A process according to daim 1.7 or 8. characterised in that the sol has 
an S-value in the range of from 0 to 45% and oomains partldea virtth a apvsms eurf^ area 
within the range of from 750 to 1O0O m'/^, 

10. A process according to any one of the prsceding claims, character! sad 
30 in that It oompiises adding a sizing agem to the suspension 

11. A process according to daim 10,characterised in that the sizing agent is 

a Mtow dimar. 
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